The aim of this study was to identify factors associated with suicide in patients with schizophrenia who required inpatient admission and to compare these factors with the risk profile of patients with other diagnoses also requiring inpatient care. A retrospective, matched case-control study of 51 patients with schizophrenia requiring psychiatric inpatient care was undertaken. A priori specified risk factors were investigated within the schizophrenia group and compared with those of patients with other psychiatric diagnoses. The results show that previous suicide attempts are associated with an increased risk of suicide across all diagnoses. The presence of depressive symptoms and involvement of police with the index admission become more significant factors in patients with schizophrenia, compared to those with other diagnoses. Supportive mental health accommodation is associated with a reduced risk of suicide. Suicide of individuals is difficult to predict in patients with schizophrenia. Young men appear particularly vulnerable at times of inpatient care. Depressive symptoms and previous suicide attempts are significant risk factors.
Suicide, especially in the first period of the malady, is not infrequent and occurs, sometimes without any recognisable cause.
- Kraepelin (1909; De Hert and Peuskens 2000, p. 121) Schizophrenia is associated with a significant risk of suicide. Approximately 9 to 13 percent of schizophrenia patients kill themselves (Harris and Barraclough 1998) . Suicide risk factors in this group include general population factors, risk factors associated with all psychiatric morbidity, and factors specific to schizophrenia. However, at present there is little information about which factors are specific to patients with schizophrenia compared to those of patients from other diagnostic groups, matched for a similar level of morbidity.
The National Confidential Inquiry in England and Wales identified inpatient status and recent discharge from hospital as times of increased risk of suicide (Department of Health 2001). However, the incidence of suicide is low, and accurate prediction of individual suicides is difficult.
Previous studies (Mortensen and Juel 1993; Brown 1997 ) have found that in schizophrenia patients the risk of suicide is greater at a relatively young age and early in the course of illness. The period during or immediately after inpatient care is a particularly vulnerable time in this group (Rossau and Mortensen 1997; Department of Health 2001) .
This study has two aims: 1. To identify sociodemographic and clinical factors associated with increased risk of suicide in schizophrenia patients currently receiving or recently discharged from inpatient care. 2. To compare and contrast the suicide risk profile of patients with schizophrenia to those of patients with other diagnoses who also required psychiatric inpatient care.
Methods
Wessex Recent Inpatient Suicide Study. The Wessex Recent Inpatient Suicide Study (WRISS) identified 373 patients (figure 1) who committed suicide during or within 12 months of discharge from psychiatric inpatient care in the years 1988-1997 within the Wessex region of 373 potential WRISS index cases (death by suicide as an inpatient or within 12 months of discharge from inpatient care) identified from official mortality files and coroners' registers from within the Wessex Region (King et al. 2001a ).
Case notes located for 293 index patients and 537 matched controls of all diagnoses fulfilling inclusion criteria (1.83 controls per case).
59 cases and 114 controls with diagnosis of schizophrenia spectrum disorders identified from hospital coding system. England. This area includes both urban conurbations and rural communities, with a broad societal mix, allowing for good generalizability to other areas within the United Kingdom. The ethnicity of the total sample was described as 91.8 percent white, which is a fair reflection of those admitted to psychiatric care during the study period. The identification of this sample is described in detail elsewhere (King et al. 2001a) . Ethical approval was obtained to inspect the case notes of all cases and their matched controls. Case notes were located for 293 index patients of all psychiatric diagnoses who fulfilled the inclusion criteria. Each index case was matched with up to two controls using the following sequential criteria: gender, age (age of index patient ±10 years but not crossing adolescent/old age service boundaries), psychiatric diagnosis, ward type (e.g., acute, rehabilitation), diagnosis, and admission date. The two patients who satisfied the above criteria and whose admission dates were nearest that of the index patient (within 2 months on either side) were selected. If only one suitable match could be made within this period, then a single control patient was used.
The hypotheses of the original study were as follows: 1. Certain personal and clinical characteristics can predict increased risk of suicide. 2. Continuity of care after discharge reduces the risk of suicide.
Schizophrenia Sample. For this article we identified 59 index patients and 114 controls from the main WRISS sample who had a diagnosis, identified from the hospital coding system, that fell within the spectrum of schizophrenia disorders (ICD-10: F20-F25; ICD-9: 295, 297.2, 298.4) (World Health Organization 1977 . All cases were reviewed by J.M.A.S., and a clinical diagnosis was confirmed using ICD-9 criteria for cases admitted up to and including 1993. From 1994 onward, a clinical diagnosis from the case note review was made according to ICD-10 criteria. Any cases about whom the diagnosis was complicated or equivocal were reviewed independently by D.S.B., and an additional marker was added to the diagnosis. Later, all cases were updated to ICD-10 diagnoses, blind to outcome. The sample was then refined to exclude cases that on clinical review of the notes did not fit within the ICD-10 diagnostic categories F20 to F25. We also excluded those who were no longer matched to at least one control as a result of this process.
The final sample population consisted of 51 cases and 82 matched controls. Fourteen of the 51 cases were inpatients at the time of death, and 37 died within 1 year of discharge from psychiatric inpatient care.
Comparison Sample. The 234 index patients, together with their matched controls, that make up the remainder of the WRISS sample after separation from those with schizophrenia were used as a comparison group to explore which factors were specific to having schizophrenia rather than to requiring inpatient psychiatric care. Data Collection. Case notes for both index patients and their controls were examined by J.M.A.S. To reduce the potential for bias, because it was not feasible to blind the data collector to outcome, data were recorded using a standardized questionnaire and a manual of operationally defined criteria. A test-retest exercise of 12 sets of notes was undertaken 12 months after the original pro forma had been completed. Kappas were calculated for every variable (105) included in the original data analysis (King et al. 2001a) . The result of the test-retest exercise showed that the kappa correlation between the two ratings was excellent (68%; K > 0.8) or very good (16%; 0.6 < K > 0.8) in the vast majority of responses. None of the variables for which kappa was < 0.2 (poor) were used in the analysis. For this study we identified from the original data set 30 variables to analyze that in a review of the literature have previously been found to be associated with an increased risk of suicide in patients with schizophrenia (Fenton 2000; Siris 2001 ).
Statistical Analysis. First we examined the 51 patients with schizophrenia with their 82 matched controls. Single variable and multivariable conditional logistic regressions (Collett 1991) were performed in Stata 7 (StataCorp 2001). The resulting odds ratios (ORs) for a rare event (e.g., suicide) give an approximate relative risk (Collett 1991) for suicide. Stepwise forward selection of variables, with a probability for addition set at 0.1, was used to produce a parsimonious model. The sensitivity and specificity of factors identified as significant risk factors in the multivariable model for patients with schizophrenia were calculated to assess their utility within the risk assessment process.
We then compared the risk factors for suicide within the schizophrenia group to those of all other diagnoses within the sample population. Odds ratios and 95 percent confidence intervals were reported to examine risk factors for suicide in patients with a diagnosis of schizophrenia compared to patients with other diagnoses.
Results
Of the patient sample of 51 cases (suicides) and 82 controls, there were 40 male and 11 female cases and 64 male and 18 female controls. Fourteen patients were inpatients at the time of death, and 37 were within 12 months of discharge from inpatient care. The overall ratio of male to female deaths was 3.64:1, but of the inpatient deaths 13 out of 14 were male (male:female = 13:1) compared with (male:female = 2.7:1).
Diagnosis.
The majority of the sample in both cases (80.4%) and controls (74.4%) had an ICD-10 F20 diagnosis of schizophrenia. There was no significant difference in the subtype of diagnosis between cases and controls, but there was a trend toward a greater proportion of patients with a diagnosis of schizoaffective disorder being in the control group (table 1) .
Time of Death.
Within the inpatient group the time of death after admission showed no clear pattern of distribution but more commonly occurred earlier in the admission, with 10 deaths occurring within the first 3 months, 2 more within the first year, and 2 after 2 years of admission. Within the outpatient group, 8 of the 37 patients (21.6%) died within 28 days of discharge, 14 (37.8%) within 3 months, and 23 (62.2%) within 6 months.
Sociodemographic Results. The majority of cases and controls (68.6% and 73.2%) had never been married. Six cases (11.7%) and 12 controls (14.6%) were married at the time of admission. Cases were more likely than controls to be living alone (37.2% vs. 24.1%). Half of all patients (48.8% of controls, 54.9% of cases) lived with their families, and only 16 percent in each group were employed.
Personal/Family History. No significant differences were found between cases and controls in those who had a history of violence, a history of alcohol or substance misuse, or a family history of suicide. Over a third of the sample (38.6% controls, 37.3% cases) had a family history of mental illness (table 2) .
Course of Illness. The median age at death was 35 years (Interquartile Range [IQR] = 27-40 years). Patients were matched with controls for age ±10 years (median age of controls = 34 years; IQR = 27.5-44), but cases were more likely to be older at time of presentation to psychiatric services and to have a shorter duration of illness than controls. Cases had fewer hospital admissions (median 2; IQR 1-5) than controls (median 3.5; IQR 1-8), although this difference did not reach significance.
Clinical Features. Depressive symptoms at final admission were significantly more frequent in the suicide group than in the controls (OR 2.67; p = 0.031). However, only 12.2 percent of the control group and 19.6 percent of the suicide group (nonsignificant difference) were prescribed antidepressants at the time of admission. A previous history of attempted suicide occurred in approximately two-thirds of the cases, compared with less than one-third of the controls.
There was a trend toward the control patients' more commonly experiencing delusions or hallucinations on admission, but this did not reach significance. Hopelessness was a rarely recorded phenomenon occurring more commonly in cases but not reaching statistical significance.
Results of Multivariable Conditional Logistic
Regression. Three independent factors remained significant for suicide: a history of attempted suicide, depressive symptoms, and involvement of the police at final admission (table 3) .
One factor, relating to accommodation, appeared to be protective against suicide. Patients who were not living in their own accommodation or with families but were primarily in the "other" category (which included patients residing in 24-hour nurse-staffed hostels, group homes, and other forms of supportive accommodation) had a lower risk of suicide.
Comparison With All Other Diagnoses Within WRISS Sample. The 234 index patients that make up the remainder of the WRISS sample after separation from patients with schizophrenia fall into four main diagnostic categories: psychotic affective disorders, 22 percent; nonpsychotic affective disorders, 48 percent; residual disorders (e.g., anxiety disorders, eating disorders, personality disorders, substance misuse, dementia), 26 percent; and others (e.g., no psychiatric disorder, uncertain diagnosis, missing data), 4 percent. (81) 71 (96) 28 (35) 20 (24) 24 (29) 12 (15) 7 (9) 14(17) 20 (17,28.5) 9 (3, 19) 21 (26) 66 (80) 12 (15) 6 (7) 3 (4) 39 (48) 29 (35) 10 (12) 4(5) Cases, n = 51 (%)
13 (26) 16 (31) 17 (33) 6(12) 39 (76) 44 (86) 7 (14) 19 (37) 32 (63) 18 (35) 14 (27) Note.-Cl = confidence interval; IQR = interquartile range. 1 "Other" accommodation is group homes, 24-hour staffed hostels, etc.
Many differences between the two groups may reflect the different criteria for admission of those with schizophrenia compared to those with other diagnoses. Those with schizophrenia were significantly more likely to have police involvement at their admission, to have been detained under the Mental Health Act, and to have gone AWOL at some time during their final admission (table 4) .
Those with diagnoses other than schizophrenia (both cases and controls) were significantly more likely to have symptoms of depression, hopelessness, and suicidal ideas and to acknowledge interpersonal difficulties as a precipitant to the index admission.
When the independent factors associated with suicide in the patients with schizophrenia were compared with the factors found for the rest of the WRISS sample, involvement of the police and depressive symptoms at admission were specific risk factors within the schizophrenia group (table 5) . Attempted suicide remained a significant independent risk factor for suicide across all diagnostic groups. Living alone and detention under the Mental Health Act were risk factors for suicide in the nonschizo- 26 (38) 21 (30) 9 (13) 19 (27) Cases, n = 46 (%)
6 (13) 31 (67) 17 (37) 23 (50 (79) 33 (14) 14 (6) 18 (10) 100(43) n = 423 (%)
134 (32) 16 (4) 182(68) 23(5) 191 (45) 38 (9) 176 (42) 68 (16) 306 (72) 32 (8) 15 (4) 7(2) 150(35) Schizophrenia patients n = 51 (%) 19 (37) 3 (6) 20 (53) 11 (22) 32 (63) 18 (35) 17 (33) 6 (12) 24 (47) 16 (31) 7 (14) 1 (3) 4(8) n = 82 (%) 20 (24) 10 (12) 44 (68) 16 (20) 24 (29) 12 (15) 12 (15) 3 (4) 21 (26) 14 (17) 6 (7) 0 (0) 
Discussion
This case control study of patients with schizophrenia who died while they were inpatients or shortly after discharge from the hospital has identified three independent risk factors for suicide in schizophrenia and one potentially protective effect of supportive aftercare. It also suggests that factors relating to treatment, such as the use of antidepressant and antipsychotic medication, and compliance, may be areas for targeting suicide prevention strategies in this group. One of the strengths of this study is that patients were identified from one region with a broad mix of both rural populations and urban conurbations, making the sample generalizable to other districts within the United Kingdom. In this smaller analysis, the sample retains the original matching from the total WRISS group, and it is possible to compare the schizophrenia group with other diagnoses of similar severity also requiring inpatient care. This allows us to look specifically at risk factors in schizophrenia compared with the more general risk factors for suicide in those with psychiatric morbidity.
The study has several limitations. First, the WRISS investigation is a retrospective case-note study using data not originally collected for research purposes, and it was not possible to blind the data collector to outcome. Using case-note data collected over many years by different doctors has the inherent weakness of the differential gathering and recording of symptoms, and symptom interpretation. This is particularly the case in the interpretation of negative and depressive symptoms in schizophrenia patients. The retrospective nature of suicide research makes this a perennial difficulty, and the results need to be interpreted in light of these limitations. Second, this smaller analysis of the schizophrenia sample, by combining inpatient deaths with those that occurred shortly after discharge from the hospital, obtained a larger sample size but potentially lost information specific to inpatient or outpatient status.
Like other researchers performing studies in this area, we confirmed the general risk factors for suicide of male gender but found that other sociodemographic factors such as unemployment, single status, and living alone were characteristics of many patients with severe mental illness requiring inpatient admission (Dennehy et al. 1996) and not a specific risk factor for suicide with this group. Factors identified with suicide in the general psychiatric population, from the National Confidential Inquiry in England and Wales (Department of Health 2001)-a history of substance misuse or problem drinking, personality disorder, and violence-were not associ-ated with increased risk within this case control study. However, this study highlights that approximately 30 percent of this group of schizophrenia patients, both cases and controls, have additional comorbid misuse of alcohol or drugs for which little provision is made within standard psychiatric services.
A previous history of attempted suicide appears to be a risk factor for suicide across all diagnoses and remains a highly significant predictor of suicide in those with schizophrenia (63% sensitivity, 71% specificity).
Of those characteristics specific to suicide in schizophrenia, this study supports earlier findings that suicide occurs at a relatively young age and reasonably early within the course of illness (Barraclough et al. 1974; Nyman and Jonsson 1986; Westermeyer et al. 1991) . Patients were matched for age (±10 years) at time of death, the median age of death was 35 years, and patients had been ill for 6 years (median; IQR 1-14).
In the overall WRISS sample, delusions and hallucinations were found to be a protective factor (King et al. 200la) ; this factor was no longer significant within this smaller, more denned group, although the direction of the trend remained. This finding may indicate that florid psychotic symptoms are a sufficient cause for hospital admission and are highly prevalent within the schizophrenia group. However, it also supports the idea that it is the affective component of an illness (often poorly recognized in patients with schizophrenia) that places a patient at increased risk. In common with several earlier studies (Rossau and Mortensen 1997; Grunebaum et al. 2001) , our study found that depressive symptoms and ongoing suicidal ideation are more predictive of suicide than florid psychotic phenomena in patients with schizophrenia. Depressive symptoms were almost twice as common in the suicide group than in the control group; and yet in both groups, at the time of admission, less than half of those with noted depressive symptoms were on any form of antidepressant medication. This contrasts with the findings of the Belgium Suicide in Schizophrenia Project (De Hert and Peuskens 2000) , which identified use of antidepressants as a risk factor for suicide but did not differentiate between those who were or were not compliant with treatment.
Almost one-quarter of suicides occurred during or shortly after the first admission to the hospital, and despite being matched for age, the cases tended to be earlier in the course of their illness and to have had fewer hospital admissions. Involvement of the police during admission was a significant risk factor for inpatient suicides within the total WRISS group (King et al. 2001fc ) and remained so for all deaths within the schizophrenia group. The fact that it remained significant after being entered into the multivariable conditional logistic regression means that it is not accounted for by other factors such as admission under the Mental Health Act, in which the police are frequently involved. It is an interesting finding that requires further analysis of the factors involved to elucidate potentially important components of the process. It may also be that the involvement of the police is a proxy measure for another risk factor, although there were no differences between cases and controls in having a history of violence (OR 0.68, p = 0.338) .
Almost half of the controls were established on depot antipsychotic medication at the index admission, compared with 25 percent of the cases (p -0.022). Although this did not remain an independent factor following the multivariable conditional logistic regression, suggesting that it may be linked to time course in the illness or another variable, it does suggest the potential importance of regular antipsychotic medication in the reduction of suicidality in patients with schizophrenia (Meltzer 2001) . Prescription of oral antipsychotic medication was not associated with a reduction in suicide, but this may be explained by uncertainty in levels of compliance in the group taking oral medication. The timing of this study at the beginning of atypical antipsychotic medication's introduction means that there are insufficient data to compare the difference between the typical and the atypical antipsychotics. None of the cases (but three of the controls) received treatment with clozapine during their illness, an interesting finding given the recent International Suicide Prevention Trial study (Meltzer et al. 2003) demonstrating a reduction of suicidality with clozapine.
The difference between the two groups in terms of noncompliance and lack of recording of compliance is significant. Twenty-two percent of cases were recorded as being either noncompliant or partially compliant with medication. For a further 18 percent, there was no record of whether they were compliant with treatment. This compares with 12 percent and 5 percent, respectively, in the control group. Patients are unlikely to volunteer information about noncompliance, but an inpatient admission is an ideal time to review patient medication and monitor side effects to ensure that patients do not have an increase in dysphoria and agitation that may affect both compliance and levels of suicidality (Fenton 2000; Meltzer 2002 ).
It has long been recognized that patients with schizophrenia are at an increased risk of suicide. This study supports previous findings that those at greatest risk have depressive symptoms and a history of deliberate selfharm. Modern treatment for schizophrenia integrates pharmacological, psychotherapeutic, and community support; and ongoing review of medication together with consistent monitoring of side effects and compliance may help reduce suicide risk, particularly at high-risk times: early in the course of illness and at times of admission to or discharge from inpatient care. However, the prevention of individual suicides, especially in this group, remains a clinical challenge.
